ABSTRACT
INTRODUCTION
Esophageal injury caused by chemical trauma is relatively rare. In these cases, the extension of damage occurs with respect to the amount, concentration, type of chemicals and immediate surgical treatment (Cattan et al 2000) . If, for example, the amount of penetrating chemicals is small and alkaline, the main damage will occur in the esophagus, but will be less in the stomach, where the liquid will experience dilution and neutralization. Conversely, strong acidic liquids can cause extensive damage outside the gastrointestinal tract (Cattan et al 2000 , Yeo 2013 ). Preliminary management of caustic trauma according to the Advanced Trauma Life Support (ATLS) guidelines is the stabilization of patients by paying attention to airways, breathing, circulation, disability and environment (exposure). Once the patient is stable, special diagnostic is required to determine the extent and degree of damage that occurs. Upper gastrointestinal endoscopy may be performed as early as possible, as does tracheobronchial endoscopy to detect tracheal damage, which is related to management flows. If there are clinical signs that require exploration, no ultrasound or CT scan is necessary, especially as this will extend pre-operative time (Cattan et al 2000) . Conversely, in non-severe cases without clinical signs requiring exploration, non-invasive testing may be performed.
In general, the management of caustic injuries can be divided into 3 phases: 1) the initial phase of arrival, in which when an immediate assessment of the extent of injury occur, resuscitation and action are required; 2) the intermediate phase, in which patients treated for injury require sepsis, nutrition and prevention of complication management. In this phase, further management planning is needed to avoid actions that potentially interfere with definitive treatment, such as operations involving organs that will be planned for reconstruction; 3) chronic phase, in which the patient has recovered from his injury, but requires further action because the healing of esophageal injury has resulted in stricture. In this phase, patients may still need intensive psychosocial and nutritional support (Yeo 2013) . Acute phase requires surgery in case of severe damage or perforation of the gastrointestinal organs. The most common procedure in this phase is esophagogastrectomy, and the predictors of mortality are the time span from trauma to surgery of >24 hours, renal failure, metabolic acidosis and pancreatic injury (Javed et al 2012) .
In patients with chronic oesophageal stricture, the action to overcome the food passage disruption is required. The option of action that can be done is endoscopic esophageal dilatation or surgery to replace the stricture of the esophagus. Historically, there is an option for reconstruction of the esophagus without resection of a stricture segment by using a flap, but this option has been abandoned because of complications and poor effectiveness (Yeo 2013) . The main indications for bypass or resection and esophageal bypass are stricture with long segments and multiple strictures along the esophagus (Ezemba 2014) . In short stricture, where the endoscope can still be passed and the guidewire can be installed, endoscopically dilatation can be performed.
There are several options for surgical procedures on esophageal stricture due to caustic injury which are summarized in Fig. 1 . In cases where the esophagus is not resected, esophageal replacement is placed in the anterior, while esophageal stricture is left in place. If the esophagus is resected, an esophageal replacement may be placed intrathoracally or anteriorly. The degree of severity of caustic injury based on an endoscopic examination is shown in Table 1 .
CASE REPORT
Cases with caustic material ingestion trauma are rarely found in our center. From 2009 to 2014, there were 8 cases (Syafreadi 2014) . We reported 3 cases with posttraumatic caustic esophageal stricture treated at Dr. Soetomo Hospital, Surabaya from 2014 to 2017, whose characteristics are described in Table 2 . 
DISCUSSION
The duration of surgery in our series was between 5-6.5 hours, while in other series, the reported durations were between 4.5-6.8 hours (Ezemba 2014 ) and 2.5-5 hours (Boukerrouche 2013 ). The shortest duration occurs when partial resection of the esophagus and reconstruction is done using gastric pull up. Bleeding during the operation is between 450-700 cc, which is similar to those in other serial reports (Ezemba 2014 ). In our series, no deaths were found during hospitalization, while in the larger series, the hospital mortality rate was between 3.3-9.5% (Ezemba 2014 , Boukerrouche 2013 . Colon interposition was reported to have satisfactory results, although the mortality rate in hospitals was still quite high, mainly due to graft death (Ezemba 2014 , Hadidi 2006 , Knezevic et al 2007 , Bassiouny & Bahnassy 1992 ).
In the cases in our series, the caustic material was mostly HCl, while in other series of 85.7% was NaOH (Ezemba 2014) . In all of our cases, the accidental drinking occurred because the liquid was assumed as drinking water (placed in incorrectly labeled bottle). All anatomical damages occurred in distal esophagus and the stomach was not involved, possibly because the amount of the liquid was not too much, so it had been diluted in the stomach. Gastric mucosa is also more resistant to low pH. If the irritant material is alkaline, it will be neutralized partly by the gastric juice which reduces the viscosity of the fluid when entering the stomach. Colon interposition was performed in 2 of 3 patients because the esophageal segment had a long stricture and the stomach was dysfunctioned (previous gastrostomy was performed at the site for gastric tubing). Another series showed considerable use of colon interposition, where 70-90% of all patients underwent esophageal reconstruction due to caustic stricture (Javed et al 2012 , Bassiouny & Bahnassy 1992 , Javed & Agarwal 2013 . The advantage of colon use, both the left and right colon, is that the length of the segment is adjustable and capable of reaching anastomosis in the cervical part of the esophagus without vascularization interruption . The colon peristaltic function is also capable of replacing esophageal peristaltic function in isoperistaltic reconstruction. However, peristaltic direction and colon side that will be used does not seem to have much effect on the complications and the success of the surgery (Javed et al 2012 , Ezemba 2014 , Knezevic et al 2007 , Bassiouny & Bahnassy 1992 , Javed & Agarwal 2013 , Tran Ba Huy & Celerier 1988 . The entire esophagus was removed in all cases. Pathologic esophageal resection is an option because of the high number of potential malignancies in the pathologic esophagus if it is abandoned. However, colon segment that replaces the esophagus may still be malignant (Yeo 2013 , Javed et al 2012 , Javed & Agarwal 2013 , Houghton et al 1989 . The option of laparoscopic surgery for colonic or gastric pull ups has the advantage of faster recovery, less analgesic needs and less blood loss, but leaves esophageal stricture (Javed & Agarwal 2013) . The length of the interval between caustic injury and the appearance of carcinoma in the scarred area can be very long, which may reach 30-46 years and the highest incidence is 7.2% .
There were no patients in our series who had tracheoesophageal fistulas. The incidence in adult patients was reported to be low (2.6%) (Gupta et al 2015) . The length of hospitalization of the patients in our series was 27 days on average (median 28 days) and longer than that which was reported in other series in the literature, i.e. 12-21 days (median 14 days) (Boukerrouche 2013) . This may be associated with preoperative malnutrition in the majority of patients due to the lack of post-injury nutritional intake and the presence of anastomosis leakage.
All three patients in our series experienced anastomosis leakage that may be associated with malnutrition. The overall anastomosis leakage rate ranges from 20% -30% in the larger series (Yeo 2013 , Boukerrouche 2013 , Bassiouny & Bahnassy 1992 and does not decrease much even though the operating volume increases. In our series, the entire anastomosis leakage closes after conservative treatment, although reportedly some cases required operative management to deal with postoperative complications (Deng et al 2008) .
CONCLUSION
The management of caustic injury in the esophagus is a challenge for a digestive surgeon. Proper preliminary management can provide approppiate preparation of the patients for definitive or reconstructive surgery, especially to avoid malnutrition. The ideal reconstruction still cannot be established, and the rate of postoperative complications is still high. The length of patient hospitalization is also relatively long.
